Wernicke's aphasia (WA) is the classical neurological model of comprehension impairment and, as a result, the posterior temporal lobe is assumed to be critical to semantic cognition. This conclusion is potentially confused by (a) the existence of patient groups with semantic impairment following damage to other brain regions (semantic dementia and semantic aphasia) and (b) an ongoing debate about the underlying causes of comprehension impairment in WA. By directly comparing these three patient groups for the first time, we demonstrate that the comprehension impairment in Wernicke's aphasia is best accounted for by dual deficits in acoustic-phonological analysis (associated with pSTG) and semantic cognition (associated with pMTG and angular gyrus). The WA group were impaired on both nonverbal and verbal comprehension assessments consistent with a generalised semantic impairment. This semantic deficit was most similar in nature to that of the semantic aphasia group suggestive of a disruption to semantic control processes. In addition, only the WA group showed a strong effect of input modality on comprehension, with accuracy decreasing considerably as acoustic-phonological requirements increased. These results deviate from traditional accounts which emphasise a single impairment and, instead, implicate two deficits underlying the comprehension disorder in WA.
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Introduction
Wernicke's contribution to the study of language and aphasia is undeniable. His identification of the neuroanatomical correlate of sensory (Wernicke's) aphasia and his interpretation of its role in comprehension continues to influence neurobiological models of language. Despite this, fundamental questions remain over the cause of the comprehension impairment in sensory aphasia (Wernicke's aphasia from here on, WA). This study examined three hypotheses about the comprehension impairment in WA by comparing their performance on a range of phonological and semantic assessments against two other comprehension-impaired clinical groups, semantic dementia (SD) and semantic aphasia (SA). SA refers to individuals with stroke aphasia who display a multi-modal semantic impairment (Head, 1926; Jefferies & Lambon Ralph, 2006) . SA and SD provide neuropsychological models of different types of comprehension impairments thereby providing a baseline against which the comprehension impairment in WA can be assessed. In the current study, we used a case-series comparison method to investigate the ways in which the comprehension impairment of WA is similar to that found in SA or in SD and also to reveal the features that are unique to WA.
WA is characterised by three core diagnostic criteria, impaired auditory comprehension, impaired repetition and fluent speech (Goodglass, Kaplan, & Barresi, 2001a) . Wernicke originally identified the neuroanatomical correlate of WA as a lesion to the posterior superior temporal gyrus (pSTG: Eggert, 1977) . Outside these core behaviours, considerable heterogeneity in other language and cognitive behaviours has been noted which has been mirrored by variation in anatomical lesion correlates (e.g., Bogen & Bogen, 1976) . For example, variation in reading and writing skills and the extent and types of errors in spoken language is observed clinically and within reports of Wernicke's aphasia in the literature (Anzaki & Izumi, 2001; Benson & Ardila, 1996; Ellis, Miller, & Sin, 1983; Lytton & Brust, 1989; Warrington & Leff, 2000) . Although stroke aphasia is notoriously heterogeneous in nature, an additional source of this observed behavioural variation may be due to differences in the diagnostic methods, procedures and assessment tools used. Studies which define the inclusion criteria solely by the presence of a comprehension impairment and/or fluent speech run the risk of including a wider variety of clinical aphasia subtypes (including SD, transcortical sensory aphasia and
